FIG. 


3A 


FIG. 


3B 



FIG. 3 r^nrtV 100 ^ 

102 



104 



Provide a fuel delivery assembly for each cylinder. 

I 



Retrieve from memory a set of fuel delivery 
assembly firing rules. 



Process firing rules to deliver a firing signal to 
each fuel delivery assembly every crank revolution 
during a cranking mode of operation. 



112 

Has 

engine \ ^ 
reached a 
predefined 
RPM ? 

Y 



114 



106 



I 108 



Arrange the fuel delivery assembly to be responsive J 

to any firing signal received during an injection 
window so as to supply fuel to each cylinder during 

that injection window. 



110 



Arrange the fuel delivery assembly to be insensitive to [J 
any firing signal received outside the injection window 
so that no fuel is delivered to the cylinders outside the 

injection window. 



Process a new set of firing rules so that a firing signal is 
delivered to each fuel delivery assembly every other crank 
revolution relative to a hypothesized cam position. 



+ 




FIG. 3A 



Monitor engine parameter indicative of level of 
engine performance. 



116 



3/7 



118 

Is 

level of \ Y 
engine performance 
increasing 



N 



120 



Change hypothesized cam position by about 180 



(RetumX_ 1 



22 



FIG. 3B 



400 



Crank 
Teeth 
Signal 



Processor configured to 
start engine without 
cam sensor 



402 




Engine operational 
parameter, e.g., 
acceleration, RPM 



FIG. 



FIG. 


4A 


FIG. 


4B 



FIG. 



200 



202 



Provide a fuel delivery assembly for each cylinder. 



Retrieve from memory a set of fuel delivery 
assembly firing rules. 



Process the firing rules so that a firing signal is 
delivered to each fuel delivery assembly every other 
revolution relative to a hypothesized cam position. 



Reprocess the firing rules every n revolutions so that 
the firing signal is changed about 180° relative to 
the hypothesized cam position. 



4/7 



+ 



•204 



■206 



208 

V 



Has 
engine 
reached a 
predefined 
RPM ? 



• 210 



FIG. 4A 



+ 



® 



5/7 



+ 



212 



Monitor engine parameter indicative of level of 
engine performance. 



214 

Is 

level of X Y 
engine performance 
increasing 



218 



Maintain 
hypothesized 
cam 
position 



216 



Change hypothesized cam position by about 180 



(Return^ 



220 



FIG. 4B 



+ 



FIG. 


5A 


FIG. 


5B 



FIG. 



6/7 



+ 



( Start y 



300 



302 



Provide a fuel delivery assembly for each cylinder in a 

plurality of cylinders. 



Retrieve from memory a set of fuel delivery 
assembly firing rules. 



■304 



Group the plurality of cylinders in at least two 
distinct sets of cylinders. 



-306 



Process the firing rules to deliver a firing signal to 
each fuel delivery assembly in one of the two sets of 
cylinders every other revolution relative to a 
hypothesized cam position. 



308 

V 



310 



Process the firing rules to deliver a firing signal to 
each fuel delivery assembly in the other of the two 
sets of cylinders about 180° relative to the 
hypothesized cam position. 




+ 




314 



Monitor engine parameter indicative of level of 
engine performance. 



-316 

Is 

level of \ Y 
engine performance 
increasing 



320 



Maintain 
hypothesized 
cam 
position 



N 



318 



Change hypothesized cam position by about 180 



(^Return 




322 



FIG. 5B 



